It is shown that photoabsorption in a gas of ultracold atoms depends on the sign and magnitude of the scattering length in the scattering of a pair of atoms. Measurements of fluorescence in Li are interpreted to show that the triplet scattering length is negative and the singlet scattering length is positive. 
The s-wave scattering length is a critical parameter in theories of Bose-Einstein condensation. They predict that the Bose-Einstein condensate in an assembly of atoms is stable only if a is positive [1, 2] . The scattering length a characterizes the scattering of a pair of atoms at ultralow collision energies. Its magnitude and sign are extremely sensitive to the details of the interatomic potential [3, 4] . Photoabsorption in a gas of ultracold atoms provides information on the low energy ground state wave function [5] . We point out here that because a is property of the zero-energy wave function its sign can often be determined from measurements of photoassociation spectroscopy. By analyzing the intensities of the photoabsorption features obtained for lithium [6, 7] [4, 8, 9] and an experimental determination of the scattering length [10] .
In Fig. 1 Figure 2 presents our predicted spectrum at a temperature of 1 mK at which only s-wave scattering contributes in the initial free state. In the figure, we show the peak intensities and we do not include the highest levels near zero detuning, because for them spin-orbit and other couplings, which we ignore, are important. The theoretical photoabsorption spectrum is the mirror image of the experimental spectrum of Fig. 1 . The theory predicts, as observed, a strong triplet series and a weak, much less extended, singlet series.
The relative intensities of the absorption peaks are related directly to the singlet and triplet scattering lengths.
We show in Fig. 3 
where K is the wave number such that 6 K = 2p, F and '5Q(E) is the s-wave scattering phase shift which varies for low E as sin6o(K) --Ka + 6 (K ) . 
